o #3: @@ 
x Conga é MERA 


ei FEB ws 





MNMEMCRANDUM FOR: Chief, Design and Analysis Division, OSP 


SUBJECT : Fost-Mission Analysis Data File 
and Surn:maries 


Froble:-.: 


The task consiste of producing a post-mission surrmary 
v hick lists the specific targets acceptably photographed, the 
ar cunt of clear, stereo photography of required ‘holiday’ 
areas, and other categories of coverage in terme of filrn cost 
or efficiency. 


As a tool for Post Mission Analysis, a data base of CORONA 
operational performance beginning with Mission 1029 (February 1966) 
can be generated. From this data base, appropriate summaries 
ill be generated to indicate the effectiveness and efficiency of 
individual missions. Effectiveness refers to the specific targets 
and area which are acceptably photographed in meeting COMIREX 
intelligence requirements for the particular mission. Efficiency 
ray be considered as the ratio of useable (in meeting requirements) 
te total area photographed. 


Weather data (forecasts, verifications, and cloud cover 
conditions as deter: ined by NPIC and/or AMS) will be included 
in the data base as well as in the summaries. 


Together with the Area History File (AHF) these sur:maries 
are expected to bring about a better understanding of CCRONA 
perfor: ance and capability. Also, inherent in these studies is 
an understanding of the operstional concepts utilized, 
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SUBJECT: Post~Mission Analysis Date File and 
Summaries 


Furpose and Background: ~ 


_ This memorandum addresses the generation of a CORONA 
Cnerations File (COF) and computerized CORONA mission 
summaries which inay be produced on a routine basis. 


Several papers have been submitted on the Post Mission 
Analyste task since July 1966. The present presentation is 
intended to supersede all the past reports. 


Suinmary and Recommendations: 


Routine generation of CORONA operational summaries 
will be more timely, accurate, and detailed than present manual 
reports. Also, oa single data record will be available with 
several characteristics of each cameras burst, 1.¢., mamber of 
camera operations, number of frames, lecation, altitudes, 
arnount and type of target coverage, predicted, verified, and 
cloud cover conditions as determined by AMS or NPIC. Ins 
sense, a rr.ission summary is a compilation of statietics from 
all camera overations of that mission. 


The following recommendations are made: 


1. Generate a data file (COF) with a record for 
each camera operation containing: 


a. Cperational data (film, location) 
b, Target or Aree Coverage 
c. Cloud Cover Data 
2. Generate softvare to produce meaningful 
““iseion sum:..aries from the COF. A sample summary 


18 presentec in Table 1, and Table 2 lists possible output 
data which may be presented in suromary form. 


& S$ " Seah é S 
sats | ——— 
SUBJECT: Post-Mission Analysis Date F 
and Summaries 


Discussion: 


During each CCRONA mission, approximately 200 camera 
operations which average 36 frames per operation, are selected 
to x eet various intelligence requirements. At the time of 
selection, a prediction of the percent cloud-free area is available. 
Also, predicted is the weather (cloud conditions) above individual 
complexes. For each operational pass, a post-pase weather 
verification is transmitted to the SOC from 


Although sufficient data are currently svailable on all 
aspects of a CORONA riscion, the type and format as well as 
sources are quite diversified. This fact tends to make difficult 
a correlation of all the data into a concise record reflecting the 
n.ission's overall effectiveness and efficiency. Varieties of 
data and format are the OAK report, AMS heliday coverage overlays 
(no reflection of requirements are noted fer these), J~Mission 
Priority (COMIREX), and the cloud cover estimates {forecast and 


'post-pass) frors Ga 


A v-ethod has been developed to consolidate data fron: 
Several sources to produce a Carrera Overations File (CCF). 
Also, a progras sill be written to summarize missions based 
on data from the COF. 

The selected data and sources are as follows: 

1, J-Mission Friority 
a. Source: CCMIREX 
b. Description: 


This document lists by priority: surveillance 
targets, search area (holiday and special) _ 
- apping and charting areas, and other 
categories such as areas of current 


intelligence interest. 
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SUBJECT: Post-Mission Analysis Data File and 
Summaries 


Holiday Requirement 


a. Source: AMS 


b. Description: 


These data appear on an overlay for an 
ASG-100 base map. Designated by 
perimeter are semi-annual and annual 
holiday requirements for the next mission. 


Holiday Coverage 


b, 


Source: AMS 


Description: 


These data appear on an overlay for an 
ASC-100 base map. Designated by 
perimeter are total coverage and clear 
(90-100 cloud-free) stereo area, Et 
should be noted here, there is no 
indication of required area or due holiday. 


J Flight Book QED 


a. 


b. 


Source: AP 
Description: 


This document lists for each camera 
operation, the number of frames, stereo 
on location, stereo off location, altitude 
(on and off), range to nadir {on and aff), 
cycle rate, and time (on and off). 
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POST -MISSION ANALYSIS DATA FLOW 


J-Flight Book 
(AP) — 


J-Mission Coverage Holiday 
(COMIREX) (WAC Cells) Coverage 
(AMS) 





Weather Data 






OAK Reports 


Holiday 
Requirements 
(AMS) 


(NPIC) Accomplishments 





CORONA 
Operational 
File 


CORONA Mission 
Summary 
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SUBJECT: Post-Mission Analysis Data File end 
Summaries 


l'rocedure: 


5. OAK Report 


b. 


Source: NPIC 
Description: 


This document lists all surveillance targets 
readout by NFIC for a particular mission 
by target nurmber (COMIREX) and revolution 
number accessed. Also, an estimated 
percentage af cloud-free area is given. 


6. Weather Data Qi a asp 


a. 


bd. 


Source: GP 
Description: 


These reports are estimations of cloud- 
cover by *latitude within the camera swath. 
Forecasts QED and verifications GD 
are transmitted to the SOC. Also, the 
weather r:ay be reported cn a single 
coniplex (COMIREX ID Number). 


The rrethod of determining access and accomplishments 
for CORONA r:.issions appears to be sin:plified by using WAC 
cells (1:5°00U) as the basic accountable unit. In this manner 
CORONA coverage is defined as that area within the perimeter 
of & camera burst (one or c.cre programmed camera operations). 
Excellent clear (9-109 cloud-free) stereo photography is denoted 
by an addition peri:oeter(s). The area inscribed within each 
verir. eter is resoived into ¥V AC cells. 


* “At high latitudes, the estimated cloud cover is given in 
longitude bands. 
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SUBJECT: Fust-Mission Analysis Data File and 
Sumrraries 


For the case of surveillance targets (J Mission Priority), 
this list is converted to WAC cells geographically. As before, 
the WAC cells covered by any camera operation are available 
by resolving the peri~eters of EFP overlays into WAC cells. 
Thu. access to a surveillance target is detern.ined by matching 
«AC cell nun:berc, However, in this case, an acceptable 
ohotograph is indicated by NPIC in its CAL report v.hich lists 
coverage by revolution number and target identification (CCNMIREX). 
Then a :reasure of acco~plishment is determined by n-atching 
those targets accessed with the CAK lit. 


Holiday access and accomplishment statistics are 
Jeterc:inable by miatching coverazes on the daily EFP overlays 
v ith the ore-:.-ission requiremente overlay for the ASC-1c¢. 
In each case, all perimeters will be resolved into WAC cells. 


Also, the cloud-cover estimates (forecasts and verified) 
are added to each WAC cell accessed. Although these data are 
stated in ter:s of latitude or longitude, conversion to WAC cells 
is possible. 


Fach data record of the COT contains the information shown 
in Tahle 2. “#:) surveillance targets will be identified and carry 
estimated cloud-cover conditions. The amount of holiday area 
{total and required) accessed and accormmplished is measured only 
by the total nu- ber cf Y AC cells within each type with a mean 
value or cloud-cover estir ates. The four typea of holiday are 


reyjuired and accectable, required and not acceptable, non- 
recuired anc acce-tabie, and non-required and not acceptable. 


vo Roatd Lo ecte? atch - voint. the only useless photography 
ia the not acceptable areas. The non-required although acceptable 
photography serves to reduce the holiday requirer::ents for future 
 iSSiong. 


After the - iss:on has been entered into the CCF a SUrr.Tmary 


's ,enerated by collecting and averaging particular types of data 
sech as the nu. .ber of frazes per unit of holiday coverage. 
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'SUBJECT: Post-Mission Analysis Deta File 
and Summaries 


The efficiency of photography in the holiday category is: 


a 
E, == 


where kL, = Efficiency of ith operation 
a= Nuz:ber of acceptable WAC cells in ith operation 
c= Number of accessed WAC cells in ith operation 
Nj; = Nur.ber of fra:nes in ith operation 
N, * Number of camers operations ~ 
N, = Total number of frames 


PROGRAMMING CONSIDERATIONS 





i. “CAC Ccll Deter-:jnation 


A method is necessary to determine the WAC cella 
(260/5C) which are included in designated are as of the EFF 
cveriays and ‘holiday s:.aps. For this purpose, a routine is 
currently available in the Area History File (AHF) to convert 
reri:..eters fro> x-y coordinates to latitude /longitude. Next 
this progran deterr ines those WAC cells which have centroids 
within the bounded area. 


Hovever, a ...odified forn. of the above routine is 
required to convert J-: ission priority pointe to V AC cells. 
The input te this routine v-ill be a ooint (latitude and longitude) 
anc a srecified radius, 
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SUBJECT: Post-Mission Analysis Data File 
and Summaries 


<. Weather (cloud cover, forecast and verified) 


A routine must be generated to convert weather date 
for bands of latitude within camera swaths to WAC celis. This 
problerr may be solved by computation of the longitudes of swath 
edges for those latitudes on which the centroids of WAC cella lie. 


Prior to processing, the input weather data QED 
must be converted to processable forr:. 


Cne additional type of information, snow cover, can be 


included. These data are transmitted in@in the same 
forr.at as cloud cover. ; 


) SIGNED 


Miesion Analysis Branch 
Design and Analysis Division 


Attachr ents: 


l. Table 1 
2. Table 2 
3. Table 3 


istribution: 





ORIG: D&AD/CSPQMY 14 February 1968 
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TABLE 2 


MISSICN SUMMARY DATA 


Surveillance (point targets) 


ry 


(J 


G. 


Access (unique) 

Access (tota!) 

Accor plishment (unique) 
Accomplishment (total) 

Efficiency (unique) (accor :p/access) 
Efficiency (total) (accomp/access) 
Carmera operations (total and percent) 
Nur:ber of frames (total and percent) 
Veather rrediction’target 


Weather verification /target 


‘Percentage of surveillance targets within required 


holiday area. (Deter-ined by WAC cells with dual 
require:: ent) 


List cof CCN IRED: targets 
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(TABLE 2 Continued) 


MISSION SUMMARY DATA 


7. + Search Coverage (Holiday) 


A. 


O) 


Clear, Stereo 

1. Unique 

2. Total 

>» Required 

4. Unique and Recuired 

fAecesa 

lL, Uniaue 

~. Total 

» Required 

4. Unique and Required 

Tiuls Utilization 

1. No. of camera operations (nercent of total) 
- Nv. Of fran es (-ercent of total) 


ze , Clea 
Averace efficiency’ : ) 
| d\eccess | 
fd ee 
4. + ean efficiency | - — wlsar ig: ) 
\ - 


——— 
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" 2re availiable fir wack “eration ic a cetailed liet. 
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(TABLE 2 Continued) 


MISSION SUMUZARY DATA _ 


D. Weather dats 
1. Distribution for required area 
c. Distribution for total area 
- Above for prediction and verification 
4. Mean deviation of Prediction and 
verification AV x =< = |wx,. - We or 
‘here N is nu:- ber of WAC cells, 
ce Search and Surveillance (combined) | 
A. Same as | and 2 
4. Cther Coverage 
ey ‘rea cther than that Si ASC-1°0, 
B. No. of operations (percent of total) 


oe No. of frac.es (nercent of total) 


9g 


Weather cata 
1. Distribution of credicted weather by frarce 
anc ‘or operation. 
-. Save for verified ‘eather. 
". *ean deviation of =rediction and verification 
Awa. rea Spe ° Wier | 


«here N is nur ber of VAC cells 
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TABLE 3 


CAMERA OPERATION AND COVERAGE DATA RECCRD 
EE SEES ERAGE DATA RECCRD 
ITER: SCURCE DESCRIPTION 


Car:.era C--eration 


Revolut.on n-:. Self explanatory 

Frograrm no. Self explanatory 
Creration ro, Self explanatory 

No. of Frar.es Self explanatory 

Cycle Rate Frames per sec (average) 
Stereo Cr (i ocation) Latitude, Longitude | 
Stereo Off (Locatian) Latitude, Longitude 
Altitude On Fest. 

Altitude Cff Feet 

Slant Range on To nadir in feet 

Slant Range off To nadir in feet 


\ cather 

z red ctions Fercent cloud-free by 
latitude 

Verifications Fercent cloud-free by 
latitude 
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(Table 3 Continued) 


Coverage 


Surveillance targets: 


Access” J-Mission Priority COMIREX ID 
Acceotable OAK triority 
iredicted *x 

Verified ¥' : P| 





NFIC Wx CAF. 


Search Area 


Access AMS overlay WAC cells, total 
and required 

ACCOM p,. | AMS overlay WAC cells, total 
and required 


Predicted Vx ) | WAC cells, total 
P| AC celle, t 


Verified V. x WAC cells, total 


and required 
AMS Wx AMS «overlay index Photography 
w ther 4 rea 
Access Calculated {Area/frame) nurber 


of frames 





